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PROBLEM TO BE SOLVED: To reduce mutual interference and to effectively 
use a frequency by selecting a sufficient number of diffusion codes which are 
mutually orthogonal when plura! channels different in bit rates coexist in a 
moving communication system. 

SOLUTION: A first diffusion code generation means 110 generates the diffusion 
code where a period corresponding to the code number of a basic rate is 
matched with symbol length. A second diffusion code generation means 109 
generates second diffusion codes corresponding to sub-code numbers 
discriminating the plural channels whose maximum bit rates are always lower 
than the basic rate. The channel whose bit rate is lower than the basic rate is 
diffused by the sub-codes which have code length equal to the number of 
symbol repeating times and which are mutually orthogonal after the basic rate 
and the symbol rate are arranged by repeating the symbol. Thus, one basic rate 
diffusion code can be shared by plural low bit rate channels and mutual 
interference can be eliminated. 



LEGAL STATUS 

[Date of request for examination] 05.12.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2815007 
[Date of registration] 1 4.08. 1 998 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 .ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAal 1 821 DA41 01 64009P3.htm 



03/06/25 



THIS PAGE BLANK (uspto) 



mB^mmsf (jp) 02) ^ || i|# # (a) uDmmmsim^^ 

!NpW¥10-164009 

(43)^:^180 5p^l0^a998)6^19B 



(SDInta.' 




F I 




HO 4 J 13/00 




HO 4 J 13/00 A 




H0 4B 7/26 




H0 4B 7/26 P 








i^:^ m m^^oms OL 


8 H) 


(21)ttB$# 


1#H¥8-324897 


(J\)amA 000004237 












(22)ttieB 


q£*S8^(1996)12^ 5 B 


































1 





(54) mmO^Wl PiaEV-hCDMAffitMilK 



(57) 

mm] cDMA:^^^^^i.ft^W}mmiy:^y'Mc 
^ov^x. tf> ^u-^co^/^^1g^£7:)^Y■t>^^'^^?Mffi1- 





h C DM AiifclElS&lCioV^r . 

1 rxom^ h <om 1 (o^^n^ a^a — v^-v) 

y'J^<0'^^ U—hC DM AifcmiHlSSlCioV^T. 
m:^U-h<Dl/U {M}tAEmm cotr?/ hu- b^O^ 

K) ^Ir^tt-^^t^^it. ^-i-:SMXM^0'^j5fe*tm^?F-§- 
T^tmt-^ r ^ t f ^-sj^ V- b C DM AitmtHl 

(i^:/=I-K) (Walsh) n^t-(bm 

hCDMAtef:tHl!^» 

(Wa 1 sh) n-^t^hmrfn. ttJlS||2 
iT^^im^?^ (f-:/=i-K) }t^;i-Jl^iy:^ (Wa 1 sh) 30 

^U— h C DMAitmS^o 

\m'^^R<0^:i'/\^iy^ (Wa 1 sh) n-^fi^^^^t 

ttji£m2^o$i:^^?f- (f-i/^iv-i.') nn^-B:McD^ 

:irA^U^ (Wa 1 sh) '^^t-^mXt^. RtJlS-^^^^ 
^^■^^if^#-:SMX RC0':7;^>i/^ (W a 1 sh) ??-§-T- 

^ r ^ ^tg^ 1 1- ^ If 2 tela® (^-51^^ u~ h c D 
MAiirfcSSSo 

[0 0 0 1 1 

h.. mz.wmM'^^'iim^Tt^m. (ds-cdma) 

;^7^A) i7?pT^U-hCDMA*i:mtH]SSlC|iL, 4#ic-^ 

jbnt 6^^^ h c DM Atemmi^i-^it-^o 

[0 0 0 2] 




it#||5jli 0- 1 6 4 0 0 9 
2 

I'J^Tc^^ (CDMA) ^^^^rffiv^ytT^e^^/i-gtbmm 

IS • g|^mfS->;^xi^ (ir/V7'>x-ri^) ^ LT. :lt^ 
^m^b-T^ (T I A I S 9 5) J!)^*albi^TV^5, T I A 
(Telecommunication IndustryAssociation) O^^T't' 
5^?itfc«WT I A/ E I A/ I S-9 5-A<om6^ 

[0 0 0 3 ] \ S-^ S<Oy:i'V — Y^)>P {T^^ 
jH : gife^i^ft->^ilj^Sft) -Clt. 9. 6 kbps, 
4. 8kbps, 2. 4kbps. 1. 2kbps04 

9. 6kbps ^g;^v- f -e to 1/2, 1 
/4. l/SOt-^j/ h V-h-Ci^ftr^itll^ l^ll-f" 
-^5^^^^-^t^2. 4, 8lHli^'9iILi^ffr^>r t ICJ: 
^) pj^U.- h^i^^^^LTV^yh. /^ib\ 2. 4, 8© 

1/2, 1/4, l/8tLTV^:5o :^Ac, 

wmxmm ^ 6 4 li \.t-m^^^ r t t-xtt^t-'o 
ft. 

[0 0 0 4 ] rcoi^tC, t:-> h 

7 7 5 6 9 -^<2^^ib'<t JJ^m^ 6-2 3 7 2 1 4 
Xv^^h.^<t i^^^fJ^Tt^^ (CDMA) t0# 

f^5>i']^7C^J^ (TDMA) t ^^^-^^cJiir, l^^ 

^d^^ibixTV^^. L7i)^L, rcOCDMA^TDMA^ 
>?^a;^d ^/ h^^igcibLT:r^:Xil^ft^f79 t CDMA 

10 0 0 5] 

i^mtm^i^^^ t-r^wkm] i s-9 5coj:5i-^ 

^i^OflJ^^-rv^^rf, 1. 2 k b p s 0?^(0^^^^/l- 
^'^^If, 9. 6 kh D s<D^^^^J^<OSi^<D^^:^^/\-^ 

t-m ^ mx t>^L/c^v^7t^^), 2-3 f&£^?^^:t^/i'U:6-T-9- 




3 

^ r # V ^ V ^ 5> PpI M ;6 ^ o o 
[0 0 0 6 1 T^J^t^h. ^^<^^iy hu-htm^t^ 

lO 0 0 7 ] ^^m<^^^it. CDMA;^5t^^>^b^ 
[0 0 0 9] 

0 1-10 3) t. m^o^^:^^jumm^m^(Dt^^T 

(i§i^^i 1 4) t. ^f^^i^-ftmim^^^wcn'^ 
12) mums^^^m^^-r^^^^tift^im^^ 

^ (liit^i 1 3) t t^<t '9«i^S^:^i^Tv^^o 

[0010] ^^^>/l-i2^ftMmfi5 (H 101 01-10 

3 ) II. a^^^^tF-^fl::^^ (m 1 o 1 0 4 ) ri^ffy^ 

C/^^/J-'/Vi^ *5 (m 1 1 0 5 ) Tl^ 

'9igLt±i:t/r^o mi <75temif?-§'^^^^ (micoi 1 

m 2 (m 1 1 0 9 ) II. 

^> /V ^ ESU r ^ i^ - K# ^ ^i^; -f- ^ m 2 
^^^^r m 2 toiirm^^ (H 1 1 0 6 ) itS/^ 

t^JIS1^ - K#-^l^^i^:-r 6^2 

07) i/rJ^-r:/^ y-:/U. Hicotem^^ (li! 

itoios) lcj:oTSfj|SS^u-htJ?=i- K#-§r|::^ 

[0011] mi IC^-Ti 5t-. ^ ct "^iSv^t* 




(3) it#|^^l 0 - 1 6 4 0 0 9 

[H] I c I? L I ^ ^ :g o n V ^ I s -r ^ 1^ :^ - b it » 
•r^r v), io(^S;5(ci/-h^^f:^?-^ (i/3- 

fi^£&-C3I^f^£:S^t/.^v^PI I? tiS^)^=£r^cC < 1* r ^ t*-x 

[0 0 1 2] 

xnm-r^o 

[0013] mi }t^^m<om i (^mt^<oj\^ii^i:7r^i'^ 
[0 0 14] mi ^^mi-^t. ^^m^^^^i^—yc 

DMA^miHlS&li. N{gt^^^:^^/l-i^ftMil^l 0 1 ~ 
1 0 3 t . ^^^O^-Y^t^Aislftia^l^ 101-103O 

ai;^r^i^(fft^^;tiQ^^i^sct-^iiDS'^i^t^^i i i 

mm^:::t^cm^ MX ^nftmM<oM^^ms <^^n 
n-^ (n>^=i-K) ^^^i-^)^mif?^^i^^i 1 
4^. ^n-^f^^^i 1 i-c^f^^ntcmtm^^mz 

(D^mn-^ (n^/^n-K) rtefc-f 5^=^#^l 1 2 
[0015] ^^^^/l-il^itMS^fii 1 0 1 ~ 1 0 3 l±. 

m^-^ ^^^^^^n^^ti'^^^^^ii^^n'^it^^i 0 
-rv/>'?^^/l^^^»9iEL^^l o 5 i:. t^^^fEil"? h 

^^^^1 0 9 i:. S;^v-hi:f^i:u-hlc?it^J: ^» 

m^o^^nn-^x^mi-^^n^^ioet. Bm^o 

[0016] 1 1 0 f)'-^^ Lftm 1 <o 

*£m^^'('>3-h='-K) ^^iv^^m^^m^^^i 

0 9tm±Ltzm2(Ditnn'^ i^-^^-v) it. ti, 

1 S - 9 5 ■CffiV^b^^XV^5 (W a 1 s h) 

*>3 - h=2>-Kt LTii. iati^14^ti^^^< . 
5i? ^gS:o='-K'feiy >S:^±^-ti:^ri:;i^-Ct6ii:Sf=r- 




5 

/>K (Go Id) ^^-|-^ffiV>Ti>iV\ 

1 0 0 1 7 1 ^^^mf^"^ 1 (ommmmcommc 
[00181 ^ 2 fi. ;^^^^<Dm 1 <Dmm<omm\ci6^i- 

[ 0 0 1 9 ] ^ 2tCioV^T. (al). (a 2). (a 
-C$>tp. (b2) . (b3) lt^^^^yl^#2. 3(Dy^— 

^m^Ml.'^<D^iM^-^'r:i^^ . (c2). (c3) 

2) . (d3) 2. 3 0|g2 0t[fcf:^^tC 

J:^t!2:m^tOx-^-Cfct). (el). (e2). (e 

[0 0 2 0] 1 iig;^ V- h-C. 

2:fo'<tU^# 3}tS*U-h£7:)l/4cOtV b U'-h-Ci^ 

[00 2 1 ] m2^^mi'^t. m^\^-h(Dm\t7'- 

('>3-h=3-K ; e 1) v-V/I^O^i^ 

I? 1 0 5 i^xu^wc^^ 1 0 6 }tmc^m^:m 

CO 1/40 If 2/ h V- bO^^:t^/V# 2ioJ:U^#30:^ 

icm^fu. i^'9ilLM)^ (ro^"ir-it4) (c^Lv^^Jf 

1, +1, -1. ^-Y^^/l^* 3 It + 1 . +1, -1, - 

1) tmn^f^^^x^-^. 

[0 0 2 2] :/a ^>>^>'^ y-:/^ (ro^^-YA^^ 

- hTtl^S&$;h.TV^6) . V- hc^^^:t^/U# 1 

1, +1, -1) -C^n^^^<^\:^nL. •^yu-h<D 
2oO^-V^wi^# 2 ^ # 3 0->3 — h =3— K ( + 

1, +1, -1, - 1 ) -c^i:^^i^Tv^So ^^^.tptc 
LT iffcm ^ 3 OCT) ^ Y^^/^li -€:i^■?^i^^E5^ LT V ^ ^ 

[0 0 2 3 ] i^±cO^'j-Cft. LT 200=2 

Y /I- ( c 1 1 s ^ - h <D 4 f& CO {@ ^ CO n V ^ n a r 5 ^ 

hc^l/M (Mil 2(^-<^^) c7)lf:yM/— ho 
[0 0 2 4 ] \^^}l<ommX\t. M{iOi^:/V-^f-Y^^ 




(4) ^mW-l 0-164009 

6 

/tt X.J^l/2 V-hcOlOCO^Y^^/Vft 1 t 1/ 
4 u— ho 20C7?^Y;^.A# 2. # 3 tcit^o<t 5> ^^-^ 

• ^Y^-/^# 1 cO'9-:/=i— Kit^-§-:^= 2T (+1. + 
1) . 

• ^Y^^># 20f-yr2"Kfl^?-^:^=4-e (+1, - 
1. +1, - 1) 

JO • f^Y^>/V#3 0f-^=i-Kll??F-^:^=4T' (+1. - 
1, - 1, +1) 

(Walsh) n^-^^^^^:it\C^^ i/:^TMtXt 

[0 0 2 5 ] -f-^^*:**^. ^^^:^L (Lit 20-<#^) <D 
^irJV^y^ (Wa 1 s h) m^-^ (Wl ) ill"^^. 2 

-D<Dn^ (Wl . Wl ) . (Wl . -Wl ) ^^-^^2 

L<D^:i-^Vi^z. (Wa 1 sh) ??-§-lC/^oTV^5fiae). 
ifcfcif^-f (Wl ) $r^ffi-r5^t:b'3ic (Wl . Wl ) . 

(Wl . -Wl ) ^{^^-rnii. (Wl ) ^^nn'^t 
i.x^^'r ^m^(D 1 / 2 <Du- hx 2m(o^mn-^^ 

(Wl ) &.^o:>n'^MLo:>^mn'^i^^xf^tnf}-h^f^ 
^n^i/2u-h<D^nn-^t hW-^Lx^^-^-ti}- 

[0 0 2 6 ] mc:^mm<^m 2<DmM<omm\c^\^^xm 

30 [ 0 0 2 7 ] n 3 }t^mm<om 2 <DmM<omm^7T^i"f 

[0 0 2 8 ] m3 tmi^rit^-t^t. 
L#^l 0 5 ttetfe^^l 0 et}-tjt< ti:^. ^Wcn^^ 

^^^1 1 oom;^ (mioi£»^?#- (i/3"h=i- 

K) ) ^^m^^^^^^^i 0 9cot±i;^ i%2<ommn 
^ (ih:/:3-K) ) t^min^ms 0 ixm\f^t>^t 
X'^f&^nn-^i:^±'r^^m^n^'^^^^^3 o 2 

Sr#L. :/ta j/i^^v^ y "^^c7?i^fif=^-^^rc7?^ 
^i? [0 0 2 9 ] mi coHJtc^^^^-rit. h^Y;t^ 

^tTorv^ytcoi::^L-c. ^2(Dmm<D]^mx'n-f-:/u 

(DTi^^m-t^^mmit. m2(Dmm(omm<D:)jm'v^m 

[0030] 1^4 (a) ~ (d) It. m2<DmM<omm 
\cio\-f^^f&^^n^-co^^:^^^^'rmx'h^. 

50 [0 0 3 1 ] 1 /2 hfo^VMt 1 X4 V- hlCJbnt 




7 

^Wf(^-§-lt, jg!4 (b) - (d) -C/T^-f <t %\ 

[0 0 3 2] >^3-h =3- Kib'J: 0^i^:/ K;6^tttc 
t^is-A^'y^^ (Walsh) ^^^t^^-a^. -^j^S:i!i:m^5F-§-^ 

i^Staif:^? -t I: ^ ^ ( c ^ ± ^ -t^: 6 r t ;!)^ r ^ 6 o 
[0033] 

[0 0 3 4 ] m2tO^^?±. ^g:tf> h U-hc^^^^.> 




(5) 4^^^1 0- 1 6 4 0 0 9 

8 

[Iil3] *^9^om2co^Jfeco?g^o«jit^/T^r:/ci J/ 

[gi4] (a) - (d) 11, ;*:^sjco® 2 0||JScoj^^ 
Jb' tt ^ -8- i^Ss^i:^:^^ ^ /T^-r H -r S c 
[^?-i-^^^0^] 

1 0 1 1 <0^^:^^vi^fi*Q:3lili 

1 0 2 2£^^^^^yl-i^ft*a^^ 
10 10 3 N^Ti^^^^-./V'i^ft^a^ili 

1 0 4 e^iz^^^^^^^t^^ 

1 0 5 i/^^Jj-N/Vi^(9iIL^^ 

1 0 6 ^m^^ 

107 ■fny^y{^y^^)-zr^^ 

1 0 8 tirm^^ 

1 0 9 ^tm^^^i^^ 

1 1 0 ^m^?-§-^^#^ 
1 1 1 
1 1 2 

113 ^n^^ 

1 1 4 ttm^?^^^^^ 

3 0 1 ^tt^^^ 

3 0 2 'B'J^St^fC^?^^^^^ 



« 1 I CI I 



(b) ^t^t^ff 2 (l/2b-K) 



C2 






1 


1 


1 C2 


C2 1 



(c) ?i-*;^*3 (1/4l/-h) 



micjtittR^ 1 C2 


C2 1 C2 


C2 ! 

1 I 








-' 


m2fiE)ttftf?-^ 1 +1 








ftlttttft??^ 1 +C2 


-C2 


+ C2 


-C2 1 




mia>fiftt??^ C2 


C2 


C2 ! C2 1 



-1 +1 



^fitttttff^ I 4C2 



-C2 I -C2 I +C2 I 



(7) 



4#^¥l 0-164009 



im2] 



(al) 


d1 1 dZ 


1 d3 1 d4 1 dS 


d6 


dT 


dB 1 


(el) 


iTijiri 


rLTLnrLnju 

-h«)£/>3tOWBJB! 


mi 


ruL 


an 



(a 2) 



(b2) 
<c2) 
(d 2) 



dl' 


d2' 






dr dV dr 1 dV 


dr dZ' 1 d2' dr 






— \ \~L- 


~~1_J — 1 , 






+dr |-dr l+dr |-dr 


+dr |-dr l+dr |-dr 



<«2) 



(a 3) 
(b3) 
(c 3) 
(d3) 
(b 3) 



dl" 


d2- 






dl" 


dr 1 df 1 dt" 


d2" 1 dr 1 d2" 1 d2- 










— 1 








+dr 


+dr |-dr |-di" 


+d2' |+d2" |-d2- |-d2" 






> 2 tomtom 





